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<£> Thermoplastfcs polyester resin composition. 

(g) A thermoplastic polyester resin composition having excellent heat stability and retaining good properties in 
long-tenn use at elevated temperatures comprises 100 parts by weight of a thermoplastic polyester and, in 
mixture therewith, 0.001 - 5 parts by weight of one or more different phosphoric compounds represented by the 
general formula (I): 



OCH. 



Ar-O-P' 



CH^O 



P-O-AR' 



(I) 



OCH. 



< 

j;^ (in which Ar and Ar- represent aryi or substituted ao^i groups having 6-35 carbon atoms, which may be 
Identical with or different from each other.) The compounds of formula (I) have been found to act 
synergistically with 0.001 - 5 parts by weight of hindered phenolic compounds. 

^ The polyester resin may be blended with other thermoplastic resins. The composition may be filled with 
glass fillers and organo-halogen compounds and organophosphorous compounds may be present as flame 

wretardants optionally with metal oxide or hydroxide flame retarding auxiliaries 

Cl 
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THEHMOPLASTIG. POLYESTER RESIN COMPOSITION 



Re^d of the tnventiorr 

Tne present invention relates to a thermoplastic polyester resin composition and a method for 
s preparation thereof. The invention enables a thermoplastic polyester resin composition having excellent heat 
stabihty and long-term properties under high temperatures to be produced in a simole and reoroducible 
manner. A resin composition in accordance with the invention can advantageously be used for. various 
applications, such as exterior elements and structural components, and in such industrial fields such as 
automobiies. machinery, building, and eieetincai and eiectronic equipment. 

7Q 
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Background to the rnvention 

Tnermoplastic polyester resfns are widely used in various industrial fields because of their excellent 
mechanical, physical, and chemical properties and because of tfieir outstanding processability. However 
with the development and diversification of applications for such resins, higher performance characteristic^ 
and special properties are often demanded of the resin. For example, the resin is often required to have 
good heat stability during molding or processing operations, at high temperatures or good stability to long- 
tenm use under high temperature conditions. In order to meet such requirements, it has been proposed to 
add to tiie tiiermoplastic polyester stabilisers such as phenolic compounds, amine compounds, phosohates, 
phosphonates, phosphoric esters, phosphites, or the like. Although such stabilisers may slightly improve tiie 
heat stability or long-term properties of the thennoplastic polyester, they are not a complete answer. 
Woreover, tiienmopiastic polyester resin compositions are often required to have flame retardant properties 
in addition to the aforesaid properties, and to this end it is usual either to incorporate a halogen compound 
mare partcuJariy a bromine compotinct mto the motecufar chain of the polyester through copolymerisation 
or to blend such compound witir the polyester resin into a composition, using an antimony compound or the 
like as a flame retardant auxiliary in this conjunction. However, the presence of such flame retardant tends 
to detenorate the polyester resin and tiiis makes it all the more necessary that such resin composition 
should have better stability characteristics and tong-temn properties in particular. 



35 



Summary of the Invention 

This invention provides a ttienmoplastic polyester resin composition having excellent heat stability and 
good long-temi properties, comprising 100 parts by weight of a tiiermoplastic polyester and, in mixture 
therewith, 0.001-5 parts by weight of one or more phosphoric compounds expressed by the general 
formula (I): 



40 



Ar-o--p: 



.OCH 



^OCH 




P-O-AR' 



(I) 



45 



5ff 



(in which Ar and Af represent aryl or substituted aryi groups having 6-35 carbon atoms, which may be 
identical with or different from each other.) 

It has been found experimentally that by mixing such a class of phosphoric compounds with the 
thermoplastc polyester it is possible to improve the heat stability and long-term properties of the resin 
significantly and further that if the active compound is added in the course of preparation of the 
tnermoplastc polyestsr, then decomposition of the polyester resin in the course of its preparation Is 
inhibited, which pemtiits stable and reproducible preparation of compositions according to the invention 
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DescnptioTT err Prefgrrgct i-gatums 

ft has hEerx fourrct ®«penmentaily that the use of O.om-5 parts of weight of a \uncered phenolic 
compoum irr cuifiLin<^QiT with a phosphoric compound of formute (l> in admixture with tOO parts by weight 
of the aieirnupiastic pcdyesaer results in a further significant impravemerrt he^ ssabtfcty and long-term 
properties of of the- resin through a synergistic afreet of the coinb ir ration. 

The themropjastic polyester used in the invention may be any polyester produced by polycondensation 
OT a dicarboxylic acid compound and a dihydroxy compound, or of an oxycarboxylic acid compound, or 
polycondensation of a mixture of these three components, which includes any homooolyester or 
copoiyester. 

Dicarboxylic acid compounds useful for this purpose include, by way of example, various known 
dicarboxylic add compounds, such as terephthaiic acid. isophthaJic acid naphthalene dicartDoxyiic acid, 
diphenyldicarboxylic add, diphenyiether dicarboxylic add, diphenylethane dicarboxylic acid, cydohexane 
dicarboxylic add, adipic acid, and sebadc acid, and aikyl. aikoxy, or halogen substituents thereof. These 
dicarboxylic add compounds may be used in the fomr of an estemrabJe deriv^e, for example, a lower 
aikohol ester, such as a dimethyl ester. One or more dicarboxylic add compounds may be present In the 
polyester. 

Examples of dihydroxy compounds include ethylene glycol, propylene glycol, butanediol, neopentyi 
glycol, hydroquinone, resoldn, dihydroxyphenyl, naphthalene diol. dihydroxydlphenyl ether, cydohexane 
diol, and 2,2-bis (4-hydroxyphenyl) propane, and alkyi, alkoxy. or halogen substituents of these dihydroxy 
compounds. One or more different such compounds may be used In admixture with one another to forni the 
polyester. 

Examples of oxycarboxylic add compounds include oxybenzoate, oxynaphthoic add, and diphenylene 
oxycarboxylic add. and alkyl. alkoxy. or halogen substituents thereof. Esterifiabie derivatives of these 
compounds may also be used. For the purpose of the invention, one or more different compounds may be 
used as such. 

Any thermoplastic polyester produced by polycondensation of any such compound as above mentioned 
which is used as a monomer component therein, is useful for the purpose of the invention. Such a polyester 
may be used either alone or in the forni of a mixture of two or more different compounds. Preferably, 
polyalkyiene terephthaiate is used as such, or more prefierably polybutylene terephthalate, to obtain good 
effects in this invention. Any completely aromatic polyester and any anisotropic melt-phase fonning 
polyester are also advantageously used. 

In the present invention, a thennoplastic polyester modified by a known technique, such as cross- 
linking, graft polymerisation, or the like, or depending upon the purpose for which the composition of the 
invention is used, a mixture of a thermoplastic polyester and a different kind of thermoplastic resin may also 
be used advantageously used as a base resin. 

Examples of themnoplastic resins useful for mixture with such thermoplastic polyester include polyethylene, 
polypropylene, ethylene-propylene copolymers, ethylene-vinyl acetate copolymers, ethylene-acrylic ester 
copolymers, polyamides, polyacetals, polystyrene, styrene-butadiene copolymers, styrene-butadiene-ac- 
rylonitrile copolymers, styrene-butadiene-acrylic acid (or ester thereof) copolymers, styrene-acryionitrile 
copolymers, polycarbonates, polyurethanes, fluorine plastic, polyphenyiene oxides, polyphenylene sul- 
phides, polybutadiene. poiyolefin halide. polyvinyl haiide, butyl rubber, silicone resin, polyacrylate-based 
multigraft copolymer, and modifications of the foregoing resins. These optional substances may be 
.selectively used, according to the properties desired for the composition, in any suitable proportion(s) in 
combination with the thermoplastic polyester. 

Values for Ar and Ar- in Formula (1) include phenyl, naphthyl and diphenyl groups having optionally 
alkyl, hydroxy, and/or alkoxy substituents. More particularly. . bis (2,4-di.t-butylphenyl) pentaerythritol 
diphosphite, bis (nonyl-phenyl) pentaerytiiritol diphosphite, 4-pheno^y-9. <t -<44iydroxyphenyl).p- 
cumenyloxy-3.5.8.10-tetra oxa-4,9-diphosphuspiro (5,5) undecane. may be employed. 

One or more different such particular phosphoric compounds of formula (1) may be used in admixture 
with the thermoplastic polyester in the proportion of 0.001-5 parts by weight relative to 100 parts by weight 
of the latter. If the proportion of such compound(s) is less than 0.001 part by weight, the stability and long- 
tenn properties are not satisfactory. Use of more than 5 parts by weight of such compound is economically 
unjustifiable because a saturation point has been reached beyond which no further heat stability improve- 
ment IS expected. Furthennore, an excess of tiie compound of fomiula (I) is undesirable because it can 
significantiy decrease the mouldability and strength characteristics of the polyester. From the standpoint of 
effective use for heat stability improvement high temperature properties, and economy, such compound is 
preferably used in an amount of 0.01 - 1 parts by weight or more preferably 0.03 - 0.5 parts by weight. 
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It has been found that addition of one or more phosphoric compound(s) of Formula (1) on its or their 
own to the thermoplastic- polyester can signmcantly improve the heat stability and other characteristics of 
the polyesien. More: desirably, however, a hindered phenolic compound is added as well as the phosphoric 
CQmpound(s), whicix two compounds in. cambifratian: produce a synergistic effect so that the heat stability 
5 and other characierisiics of the polyester can be further improved. The hindered phenolic compound used 
in the invention is:. any- phenolic compound having a bulky substituent, for example, a substituent having four 
ar more carbon atoms, at a position adjacent to a phenolic hydroxy! group. Examples of such compounds 
include 2,6-dl-H3utyl-4-methyl phenol, 4.4'-butyiidene-bis (6"t-butyl-3-methyl phenol). 2.2'-methylene-bis (4- 
melhyi-e-t-butyl phenol). 1 .S-hexanediol-bis [3-(3,5-di-t-butyl-4.hydroxyphenyl) propionate], pentaerythritoi- 
70 tetrakis [3-(3,5-di-t-butyl-4-hydroxyphenyl) propionate], triethyiene glycol-bis [3-(3-t -butyl-5-methyi-hydrox- 
yphenyi) propionate], and octadecyi-3-<3,5-di-t-buty(-4-hydroxyphenyi) propionate]. ' 

One or more different hindered phenolic' compounds may be used for admixture in the proportion of 
0.QOT - 5- parts, by wei^t relative to TOO parts by weight of the thennoplastic polyester. Such hindered 
phencrtic campmund;. if added Independently to the thermopiastic polyester, gives rise to iittle or no 
rs impravemoit in^ th^ heat stability characteristics or other properties in the latter, and only when it is added 
tn the- polyester inr cornbinatiQn witti aroresaict particular phosphoric compounds is a synergistic effect 
produced: If this proportion, of such compound is smaller than 0.001 part by weight, no significant 
synergistic improvement in heat stability is obtained. Use of more than 5 parts by weight of such compound 
IS economically unjustifiable because a saturation point has already been reached beyond which no further 
20 heat stability improvement is expected, and is rather undesirable because it is likely to lower the strength 
and moldability characteristics of the polyester. A generally preferred proportion is 0.01 - 1 part by weight, 
and more preferably it is 0.03 - 0,5 part by weight. 

This invention is not only effective for improvement of the heat stability and long-tenn properties of a 
thennoplastic polyester resin composition containing no inorganic filler. It is also applicable with significant 
25 effect to a composition reinforced and modified by addition of a glass filler material or to a composition 
having flame retardant properties imparted thereto through incorporation of a flame retardant and a flame 
retardins auxiliary: Lteftii glass m\ers include glass fibres, glass flakes, glass beads, milied fibreglass, and 
powdery glas^. and: they may be of any desired size and configuration according to the purpose for which 
they ara used: In- order to provide better bond with the resin and better reinforcing effect, these glass fillers 
3a may be. surface treated with a finishing or coupling agent prior to addition or may be added simultaneously 
with such^ agent Two or more kinds of glass fibres having different shapes may be used In combination in 
order to obtain, their composite effect 

f=br use as flame retardants, organic halogen compounds and phosphoric compounds may be * 
mentioned, and more especially aromatic bromine compounds are preferred. Typical examples of such 
35 compounos are low^olecular weight bromine compounds, such as 5 - 10 bromine substituted compounds 
of dtphenyl ether; bromides of aromatic carbonatesor epoxy compound monomers derived from bisphenol 
A, and polymers thereof; polystyrene obigomer bromides; and brominated cyanurate compounds. One or 
more different such compounds may be used in mixture with the resin. For use as flame retarding 
auxiliaries, metallic oxides and hydroxides, such as antimony trioxide. antimony haiide, aluminium hydrox- 
ide, and magnesium hydroxide, may be mentioned. Generally, addition of such flame retarder and flame 
retarding auxiliary tends to adversely affect the heat stability characteristics of the thermoplastic polyester 
and accelerate the deterioration thereof. With flame-retarded polyester compositions, therefore, there are 
pressing needs for improvement of tiieir heat stability characteristics. The present invention is effectively 
applicable to such fiame-retarded polyester as well, with a remarkable advantage. 

Furthennore. depending on the purpose for which the composition of the invention is used, it is possible 
to incorporate by admixture into tiie composition various known substances which are usually added to 
conventional thennoplastic and/or' themnosetting resins. These known substances include, for example 
vanous kinds of stabilisers for light resisting and weathering purposes, colourants, release agents 
pfasticisers. nucleating agents, antistatic agents, surface active agents, and lubricants; also fibrous. lamellar 
granular, and powdery inorganic and organic compounds, such as carbon fibre, metallic fibre, boron ribre 
potassium titanate. ceramics, micas, clay, talc, asbestos, highly dispersable silicates, ground quartz, silica 
sand, wollastonite. carbon black, graphite, various kinds of metallic powder, metallic foils, silicon cartaide 
boron nitride, and silicon nitride. 

The composition in accordance with this invention may easily be prepared by known techniques 
employed generally in the preparation of conventional resin compositions. For example, individual compo- 
nents can be mixed togetfier. then the mixture is integrally extmded by an extmder. being tiiereby prepared 
into peilets. anc subsequently the pellets are subjected to moulding. Anotiier method is that pellets of 
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ainerent composrtions are first prepared and then mixed together in specified prooortions. the mixture being 
suDjected to mouidrng so that a molding of the desired composition is obtained. Another method is that one 
or more of the individuaJ components are atanged directly into the moulding machine. Any of these 
methods may be employed. 

The particular phosphoric campound, an essential component for the composition of the invention and 
wnere used in combination therewith, a hindered phenolic compound, may be added wholly or in part at 
any stage or the thermoplastic polyester manufacturing or processing process. Especially where these 
components are added into the stock at the monomer stage or at a comoaratively early stage of 
polycondensation. so that they are present in the reaction system in the course of progress of polyconden- 
ssnon. polymensaton can be effectively perfomned. presumably because decomposition in the process of 
poiymensation may be inhibited. Mora particuiarly. where polycondensation under melt conditions is caused 
to proceed for an extended period in order to obtain a high-molecular weight polyester, or where after a 
melt reaction product is solidified, solid phase poiymerisatiori is can-ied out for an extended period the 
presence of aforesad components in the reaction system contributes to preventing any property deteriora- 
uon in the course of reaction and thus affectively facilitates production of a high-molcuJar weight polyester 
To sucn end, aforesaid essential component should preferably be added prior to the oolycondensation 
stage. Sucti method is also advantagaausiy employed in the preparation of the resin composition according 
to me invention. * 



Exam o*qs 

The Idlowing examples and comparative examples illustrate the invention, tt is to be understood. 

the invention is not limited by these examples. 
e>«ai«K)n o( heat stability perfomiance was canied out according to the following methods, provided 
tnai mo methods were selecttvety etnaployed. 

1) Heat sgg«_l!ty (long-term properties) of test pieces: 

ASTM tensile test pieces and colour shade testing flat bars were moulded from resin compositions in 
•ocrvKiuai examples and comparath/e examples, by employing an injection moulder set to a cylinder 
temperature of 250'C. Measurements were made of these test pieces in respect of tensile strength (initial 
value) and colour shade (initial value). Subse«iuentty. required numbers of test pieces wre placed in a gear 
oven «K to a temperature of ISO'C and heat treated therein under hot air circulation. After each specified 
penon at treatment, evaluation was made in respect of the following: 

tensile strength after 

Strength retention (%) = heat treatment x 100 

initial tensile strength 



Chjnge in colour shade (A E) = 




where 

L o. aL>. to initial colour shade 

L . a . D colour shade after heat treatment 
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^) ^'^^ stability under melt: 

The resin was detained for 30 min in the cylinder of a maiding machine set to a temperature of 260 'C, 
and then the resin was mouided into tensiie test piec^ Tensile strength was measured of the test pieces' 
s Heat stability was determined according to the following Qquananz 



70 



Under melt tensile srrengrii after 

heat stability (%) = 30 min detention x 100 

tensile strength under 
ordinary molding 

rs £xamptes 1 - 5; Comparative Examples i - 3 

To 100 parts by weight of a polybutyfene terephthaJate^ having an inherent viscocity of 1.0 were added 
for mixture therewith 6 parts by weight of decabromodiphenyl ether, as a flame retarder. and 3 parts by 
weight of antimony trioxide, as a flame retardant auxiliary. Further, a specific phosphoric compound of such 
20 composition as-shown in Table 1 was added. A pellet-form composition was prepared from the mixture by 
employing a twin-screw extruder. Test pieces were made by injection moulding from the pellets so 
prepared. Their strength retention and shade change after heat treatment were evaluated according to 
aforesaid methods. 

For the purposes of comparison, similar tests were made with respect to test pieces made from 
^ compositions Incorporating no such specific phosphoric compound and those incorporating a phosphoric 
compound different from such particular phosphoric compound. 

Test results are as shown in Table 1 for both the examples and the comparative examples. 

^ Examples 6. 7; Comparative Examples 4, 5 

The formulations of Examples 2 and 5 were each u^ as a base. A hindered phenolic compound was 
mixed with the base component Evaluation was made in same manner as in said examples. 

For the purpose of comparison, a composition incorporating no specific phosphoric compound or 
35 hindered phenolic compound (Comparative Example 1) and those incorporating a hindered phenolic 
compound were also evaluated in the like manner. 

The results are shown in Table 2. 



^ Examples 8, 9; Comparative Examples 6, 7 

To 1O0 parts by weight of a polybutyiene terephthalate having an inherent viscosity of 0.75 were added 
40 parts by weight of glass fibres (with an inner diameter of 9u and a fibre length of 6 mm). Further, a 
particular phosphoric compound was added in Example 8, while a particular phosphoric compound and a 
^5 hindered phenolic compound were added in combination. Evaluation was made in same manner as in the 
foregoing examples. 

For comparison, a composition incorporating no phosphoric .compound or hindered phenolic compound 
and one incorporating a hindered phenolic compound only and no phosphoric compound were also 
evaluated in the like manner. 
5^ Tne results are shown in Table 3. 

Examples 10- 13: Comparative Examples 8 - 10 

55 To 100 parts by weight of a polybutyiene terephthalate having an inherent viscosity of 0 75 were added 
Tor mixture tiierewith 40 parts by weight of glass fibres (with an inner diameter of I3u and a fibre length of 
6 mm), 20 parts by weight of a bromine-based flame retarder. 12 parts by weight of antimony trioxide 8 
parts by weight of asbestos, and 20 parts by weight of a polycarbonate resin. Further, as Table 4 shows a 
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particular phosphoric compound was further added in some of the examples, and a combination of such 
phosphoric compound and a hindered phenolic compound was added in the other examples, in one of the 
comparative examples, neither phosphoric compound nor hindered phenolic comodund was added. In the 
other comparative examples, a hindered phenolic compound only was added and no phosphoric compound. 
Evahjaaon was made of individu^ compositions thus prepared, with respect to their strength retention ^r 
he^. treatment and tfieir under-melf heat stabiifty characteristics In accordance with above described 

The results are shown in Table 4. 

Examples 14, 15; Comparative Examples 

A compete aromatic polyester resin produces by a reaction between 70 mol % of 4-ac8tDxy benzoic 
acid and 30 mol % of 6-acetoxy-2-naphthoic acid was used, and to this resin was added a particular 

rs phosphoric compound and/or hindered phenolic compound of such composition as specified in Table 5. 
Evaiuation was made in accordance with aforesaid methods. 

The polyester resin used here was of the anisotropic melt-phase fonning type and had an inherent 
viscosity of 5.4 as measured in a pentafleurophenol of 0.1 wt % concentration at 60- C. Heat treatment was 
effected at 250 "C and evaluation was made in terms of strength retention percentage after heat treatment 

20 ' The results are shown in Table 5. 

As is apparent from the foregoing description and examples, by adding to a thermoplastic polyester 
resin for mixture therewith a particular phosphoric compound expressed by aforesaid equation (I), the heat 
stabiRty and long-term properties of tiie polyester resin can be remarkably improved. Use of a hindered 
phenolic compound in combination with said phosphoric compound results in further improvement tiirough 

25 thetr synergistic effect Thus it has now become possible to have a tiiermoplastic polyester resin 
composition having remari<ably improved heat stability and long-term properties that could never been 
obtained by the conventional techniques. 
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Oakns 

1. A thenmopfastic polyesier resin compositioa comprismg TOG parts by weight of a thermopiastic 
polyester and, in mixture therewith, 0.001 5 parts by weight of one or more different phosphoric 
compounds represented by the general formula (I): 




Ar-O-P..^^^^ C ^^P-O-AR- (I) 



(in which Ar and Af represent aryl or substituted aryl grouPs having 6-35 carbon atoms, which may be 
identical with or different from each other.) 

2. The composition of claim i, wherein Ar and Ar- in fonnula (I) represent phenyl, naphthyl. diphenyi 
groups having optionally alkyi, hydroxy, and/or aikoxy subsdtuents. 

3. The composition of claim 1. wherein the compound of formula (I) is bis {2,4-di-t-butylphenyl) 
pentaerythritol diphosphite, bis (nonyl-phenyl) pentaerythritol diphosphite. or 4.pheno)cy-9- i -{4-hydrox- 
yphenyl)-g-cumenyloxy-3,5,8.l0-tetraoxa-4.9-diphosphuspiro (5,5) undecane. 

4. The composition of claim 1, wherein the compound of formula (i) is present in an amount of 0.03 - 
0.5 parts by weight per 100 parts by weight of the polyester. 

5. The composition of any preceding claim further comprising 0.001 - 5 parts by weigtrt of a hindered 
phenolic compound. 

6. The composition of claim 5, wherein the hindered phenolic compound is as-di-t-butyM-melhyl 
phenol, 4,4'-butyiidene-bis (6-t-butyl-3-methyl phenol), 2,2'-methylene.bis (4-methyl-6-t-butyl phenol), 1,6- 
hexanediol-bis [3-(3,5-di-t-butyl-4-hydroxyphenyl) propionate], pentaerythritoKetrakis" [3-(3,5-di-t-butyM- 
hydroxyphenyl) propionate], triethylene glycof-bis [3-(3-t -butyl-S-methyl-hydroxyphenyO propiorate], or 
octadecyl-3-(3,5-di-t-butyl-4-hydroxyphenyl) propionate]. 

7. The composition of any preceding claim further comprising one or more of:- 

a) glass fibres, glass flakes, glass beads, milled fibreglass or powdered glass; 

b) a flame retardant which is an organohalogen compound or an organophosphorous compound; and 

c) a flame retardant auxiliary which is a metallic oxide or hydroxide. 

a The composition of any preceding claim, wherein the themnopiastic polyester is selected from 

a) polybutylene terephthalate; 

b) a polyalkylene terephthalate other than (a); 

c) a completely aromatic polyester; 

d) a polyester that forms an anisotropic melt phase; and 

e) a mixture of a polyester with a second thermoplastic resin which is polyethylene, polypropylene, 
an ethylene-propylene copolymer, an ethylene-vinyl acetate copolymer, an ettiylene-acrylic ester 
copolymer, a polyamide. a polyacetal, polystyrene, a styrehe-butadiene copolymer, a styrene-butadiene- 
acrylonitrile copolymer, a styrene-butadiene-acryiic acid (or ester thereof) copolymer, a styrene-acrylonitrile 
copolymer, a polycarbonate, a polyurethane. a fluorine plastic, a polyphenylene oxide, a polyphenylene 
sulphide, polybutadiene. a polyolefin halide. a polyvinyl halide. butyl njbber. a silicone resin, a poiyacrylate- 
based multigraft copolymer, and modifications of the foregoing resins. 

9. The composition of any preceding claim, wherein the phosphoric compound of formula (I) and the 
hindered phenolic compound (if any) has or have been present in the thermoplastic polyester from the 
monomer stage of its preparation or form an early stage of polycondensation. 
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© Thermoplastics polyester resin composition. 

® A thermoplastic polyester resin composition having excellent heat stability and retaining good properties in 
long-term use at elevated temperatures comprises 100 parts by weight of a thermoplastic polyester and. in 
mixture therewith. 0.001 - 5 parts by weight of one or more different phosphoric compounds represented by the 
general formula (I): 



CO 
< 

CM 

in 

CM 



Ar-O-P^ 



OCH. 



OCH. 




P-O-AR 



(I ) 



a. 

LU 



(in which Ax and Ar represent aryl or substituted aryl groups having 6-35 carbon atoms, which may be 
identical with or different from each other.) The compounds of formula (I) have been found to act 
synergistically with 0.001 - 5 parts by weight of hindered phenolic compounds. 

The polyester resin may be blended with other thermoplastic resins. The composition may be filled with 
glass fillers and organo-halogen compounds and organophosphorous compounds may be present as flame 
retardants optionally with metal oxide or hydroxide flame retarding auxiliaries. 
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